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1.7±0.1 m) with unilateral medial knee OA were included. All subjects
were K-L grade 2 - 3 on their involved knee and were asymptomatic
on their uninvolved knee. Subjects wore a custom Össur Unloader One
knee brace and standardized footwear (New Balance 576) throughout a
12-month intervention period. Pain with stair ascent/descent was assessed
using a 100mm visual analog scale, and instrumented gait analyses were
performed at baseline, 1-week, 4-months, and 12-months. With the ex-
ception of baseline, data were collected in both the braced and unbraced
conditions. Adduction angles and (internally-referenced) abduction mo-
ments were assessed in both the involved and uninvolved knees. A 2-way
repeated-measures ANOVA compared pain between limbs throughout time.
Linear mixed-models, covaried for walking speed identiﬁed the effects of
limb and time, as well as bracing status and time, on angles and moments.
Post hoc testing was carried out when statistically appropriate and p<0.1
was considered signiﬁcant.
Results: The results are shown in Table 1. There was a signiﬁcant in-
teraction of time and limb for pain (p=0.08). Follow-up testing showed
a signiﬁcant effect of time on the involved limb only, where pain was
decreased from baseline to all other timepoints (p<0.09 for all). As com-
pared to the uninvolved knee, the involved knee exhibited consistently
larger adduction angles and abduction moments over time, and abduction
moments were consistently larger in the involved limb when the brace
was worn. For both limbs, abduction moment was signiﬁcantly increased
at 12-months as compared to all other timepoints (p<0.04 for all).
Table 1. Knee pain, angles, and moments between limbs and bracing status, throughout
time
Mean (SD) and p-values, *signiﬁcant interaction.
Conclusions: The results of this preliminary analysis suggest that pain is
immediately reduced in the treated knee, with no concurrent changes in
the symptoms of the untreated knee. The involved knee exhibited more
functional genu varum than the uninvolved knee, and the differences
between limbs were maintained over time. However, despite treatment,
both limbs appeared to experience signiﬁcant declines in biomechanical
function (increased abduction moments). The reason for this ﬁnding is
unclear. It is possible that, in the presence of pain reduction subjects may
decrease gait compensations, revealing the extent of their aberrant gait
mechanics. The rigidity of this lightweight brace may not be suﬃcient to
prevent the subjects’ uncompensated gait patterns.
Acknowledgements: The authors gratefully acknowledge Össur for provid-
ing braces and New Balance for providing footwear for our subjects.
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Purpose: It has been suggested that muscle function inﬂuences the
outcome after knee injury and the development and progression of
osteoarthritis. Quantitative measures of muscle function, such as muscle
strength and hop tests, are usually employed. However, the quality of
movement may also be important. One component of movement quality
is dynamic alignment. The medio-lateral position of the knee relative to
the hip and ankle joints during functional activity is thought to indicate
movement quality. Although clinical methods of assessment are needed,
they have not been validated. The aim of this cross-sectional study was
to validate an observational clinical test used for assessing the position of
the knee in relation to the foot. A three-dimensional (3D) motion analysis
system was used for this purpose. The medio-lateral knee motion in 2D was
used to evaluate the validity of the observational clinical test, and 3D data
was used to determine the movements of the lower limb during the test.
Methods: Twenty-ﬁve participants (mean age 25.6 years (SD 5.3), range
18-37, 17 women), without any back or lower limb pain/injury/problem
were recruited. To assess dynamic alignment, the participants performed
a single-limb mini squat. During this functional task, the position of the
knee over the foot was assessed by two musculoskeletal physical therapy
researchers and scored according to 2-point scale: 0 = “knee-over-foot”
(knee well aligned over or lateral to the 2nd toe); 1 = “knee-medial-to-foot”
(knee placed medial to the 2nd toe) (96% agreement between raters, and
80% agreement within raters). Simultaneously, 3D kinematic data were
collected at 120 Hz using a Vicon motion analysis system with eight M2
CMOS cameras (Vicon, Oxford, UK). Reﬂective markers were attached to
the pelvis and right lower limb, for the duration of testing. 2D peak tibial,
thigh, and knee varus-valgus angles, and 3D hip internal-external rotation,
knee varus-valgus, and knee ﬂexion-extension angles were calculated.
Results: Ten subjects were scored for having a “knee-medial-to-foot”
position and 15 subjects a “knee-over-foot” position assessed by clinical
observation. In 2D, the peak tibial angle (mean 89.0 (SD 2.2) vs mean 86.3
(SD1.4) degrees, p=0.001) and peak thigh angle (mean 77.4 (SD 3.1) vs
mean 81.2 (SD 1.9) degrees, p=0.001) were more medially placed, and the
knee was thus in more valgus (mean -11.6 (SD 4.6) vs -5.0 (SD 3.0) degrees,
p<0.001) in subjects with the “knee-medial-to-foot” position than in those
with a “knee-over-foot” position (Figure 1). In 3D, the hip was more
internally rotated in those with a “knee-medial-to-foot” than in those with
a “knee-over-foot” position (mean 10.6 (SD 6.6) vs 4.8 (SD 7.1) degrees,
p=0.049) (Figure 2), but there were no differences in knee varus-valgus
angle (mean 6.2 (SD 5.8) vs mean 5.0 (SD 4.6) degrees, p=0.589) or peak
knee ﬂexion angle (mean 44.6 (SD 6.9) vs 41.8 (SD 7.3) degrees, p=0.360).
Figure 1
Figure 2
Conclusions: The medio-lateral knee motion assessed by clinical obser-
vation is valid in 2D, showing a medially placed tibia and thigh, and
knee valgus in those with a “knee-medial-to-foot” position. The actual
movement, in 3D, is obtained using internal hip rotation. Thus, clinical
observation of the “knee-medial-to-foot” position during single-limb mini
squat is a measure of internal hip rotation.
